Positive inotropic effects due to partial agonistic activity of the beta-adrenoceptor antagonist celiprolol following amplification of cAMP formation in failing human myocardium.
The present study investigated the effects of celiprolol a novel beta 1-antagonist with partial beta 2-agonist activity on the human failing heart. Experiments were performed on isolated electrically driven atrial and ventricular cardiac preparations and in membrane preparations from the left ventricles of nine patients (four with dilated cardiomyopathy; five with ischemic cardiomyopathy) undergoing cardiac transplantation for terminal heart failure. Celiprolol produced a negative inotropic effect in atrial and ventricular heart muscle. However, in the presence of forskolin--which activates the catalyst of the adenylate cyclase-or the cAMP phosphodiesterase inhibitor milrinone, celiprolol produced concentration-dependent positive inotropic effects and positive lusitropic effects. Experiments with the beta 1-and beta 2-selective antagonists CGP 207.12A and ICI 118.551, respectively, suggest that the positive inotropic response is mediated by beta 2-adrenoceptors. In radioligand binding experiments, a selectivity of 15.7 [-Gpp(NH)p] or 23.9 [+Gpp(NH)p] as judged from the Ki values--of binding to beta 2-adrenoceptors was measured in the failing human ventricular myocardium. Competition curves with celiprolol alone and in the presence of the guanine nucleotide Gpp(NH)p revealed no evidence for agonist activity at beta 1- or beta 2-adrenoceptors. It is concluded that amplification of the cAMP response is able to unmask partial agonist activity of celiprolol in the failing human heart at beta 2-adrenoceptors. The inotropic measurements are a more sensitive approach than radioligand binding studies. Whether the pharmacological profile of celiprolol will be useful in conditions like heart failure is questionable with respect to the potential downregulation of beta 2-adrenoceptors by its partial agonist activity.